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@ Load l>earing support Structure. 

@ A load-bearing support structure comprising a plurality of 
longitudinally extending support elements (1). a succession of 
cross-pieces (2). each provided with a succession of means (3) 
for locating the elements, which elements are respectively 
associated with the locating means and are supported by the 
cross-pieces, and coupling means (7) for Joining together 
adjacent ends of the elements, wherein the number of the 
longitudinally extending elements (1) per structure Is selectively 
variable between a maximum equalling the number of the 
element-locating means (3) in the cross-pieces (2), and a 
minimum of three. 
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Description 

LOAD BEARING SUPPORT STRUCTURE 



This Invention relates to a load-bearing support 
structure and is in particular, but not exclusively, 
concerned with load bearing structures of the kind 
used in industrial Installations for the support of 
electric cables. 

Such cable support structures, or, as they are 
usually referred to, cable support ladders have, in 
the past, generally been made of metal and this has 
given rise to serious problems of corrosion, espe- 
cially when used In chemical plants, and also to 
problems of Insulating safety. Some attempts have 
been made In the past to manufacture such 
structures or ladders of reinforced plastics materials 
but they have not proven to be commercially 
successful as an alternative to the existing metal 
structures, particularly In view of the requirement for 
such structures to be capable of ready variation of 
direction, angle, etc. Whilst this requirement can be 
readily met with metal structures, attempting to 
satisfy the requirement with structures formed of 
plastics material has involved the use of very 
expensive bonded junctions which, in addition to 
their high cost, are not always reliable in use. 

It Is an object of the present invention to provide a 
new and improved toad-bearing support structure, 
particularly, but not exclusively, for use with electric 
cables, in which the above-referred disadvantages 
are substantially reduced or avoided. According to 
the present Invention there is provided a load-bear- 
ing support structure comprising a plurality of 
longitudinally extending support elements, a plurality 
of cross-pieces, each provided with a plurality of 
means for locating said elements, In which each 
element is located by an associated one of said 
locating means and is supported by said cross- 
pieces, and coupling means for joining together 
adjacent ends of said elements, characterized In that 
the number of said longitudinally extending elements 
in the structure is selectively variable in the range 
between a maximum equal to the number of said 
element-locating means in said cross-pieces, and a 
minimum of three. 

It is a characteristic feature of the support 
structure in accordance with the present Invention 
that it can be readily adapted to support differing 
loads by varying the number of longitudinal support 
elements employed. Thus, if a particularly heavy load 
is to be supported, then an increased number of 
longitudinal support elements can be used, whilst If 
a relatively light load is to be supported, the number 
of longitudinall elements can be suitably reduced, it 
will therefore be readily seen that the support 
structure in accordance with the present invention 
constitutes a modular design which can be readily 
adapted for differing types of loads. 

The invention will now be described in connection 
with certain preferred embodiments with reference 
to the following Illustrative figures so that it may be 
more fully understood. 

With specific reference now to the figures In detail, 
it is stressed that the particulars shown are by way of 



example and tor purposes of illustrative discussion 
of the preferred embodiments of the present 
5 invention only and are presented in the cause of 
providing what is believed to be the most useful and 
readily understood description of the principles and 
conceptual aspects of the invention. In this regard, 
no attempt is made to show structural details of the 
10 invention In more detail than is necessary for a 
fundamental understanding of the Invention, the 
description tal<en with the drawings making appar- 
ent to those skilled in the art how the several forms 
of the invention may be embodied in practice. 
15 In the drawings: 

Fig. 1 Is a schematic perspective view of a 
portion of a cable support structure In accord- 
ance with the invention; 

Fig. 2 is a side elevation of a U-shaped cross 
^ piece forming part of the support structure 

shown in Fig. 1 ; 

Fig. 3 is a side elevation of a longitudinal 
support element forming part of the support 
structure shown in Fig. 1 ; 
^5 Figs. 4a, 4b and 4c are cross-sectional views 

differing forms of support elements of the kind 
shown In Fig.3; 

Fig. 5 is a diagrammatic view of the Insertion 
and retention of a support element as shown in 
30 Rg. 3 in a U-shaped cross-piece as shown in 

ng.2; 

Figs. 6a, 6b, 6c and 6d are side views of 
coupling fittings for use in the support struc- 
ture; • . 

35 Fig. 7 is a cross-sectional view of such a 

coupllngfitting with a support element inserted; 

Fig. 8 is a perspective view of a composite 
cable support structure constructed with the 
elements shown in Figs. 1 through 7; 
40 Fig. 9 illustrates the mode of supporting of a 

support structure, as shown with reference to 
Rgs. 1 through 8, on afloor surface; 

Fig. 10 shows a mode of supporting of a 
support structure, as shown in Rgs. 1 through 
45 8, on a wall surface ; 

Fig. 11 shows a mode of suspension of a 
structure, as shown with reference to Figs. 1 
through 8. from a ceiling surface, and 

Rg. 12 shows a pair of curves illustrating the 
60 required variation of span (distance between 

supported cross-pieces) with differing k>ads for 
structures having between three to twelve 
support rods. 
As seen In Rg. 1 of the drawings, a cable support 
55 structure consists of a plurality of longitudinally 
extending rods 1 (constituting support bearing 
elements) and a succession of U-shaped cross- 
pieces 2, each consisting of one web and two limb 
members. Each cross-piece has formed in its web 
60 and limb members througivgoing ports 3 into or 
through which the rods 1 extend. As can be seen 
from Fig. 1 of the drawings, the number of rods 1 
which extend between successive cross-pieces 2 
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can be readily varied in accordance with the load 
which the structure is designed to bear (see also 
Fig. 12). 

Reference will now be made to Figs, 2 through 4 of 
the drawings for a more detailed description of the 
load bearing rods 1 and cross-pieces 2. 

As seen in Fig. 2 of the drawings, each U-shaped 
cross-piece 2 comprises a web member 2a and a 
pair of limb members 2b, there being formed in these 
members a succession of through-going ports 3. 
Each port 3. which is of substantially oval cross-sec- 
tional shape, Is fomried at opposite sides thereof with 
a pair of internal tapering recesses 4. The web 
member 2a is furthermore formed with a succession 
of through-going apertures 6. 

As seen in Figs. 3. 4 and 5 of the drawings, the 
longitudinal support rods 1 are of substantially oval 
cross-sectional shape and may have the form of 
solid rods 1a as shown in Figs. 4a. hollow rods 1c as 
shown in Fig. 4c, or hollow rods lb with a filling core 
Id, as shown in Fig. 4b. 

The rods 1 themselves are formed of a reinforced 
plastics material advantageously of a continuous 
fiberglass strand material which has been passed 
through a resin bath and pulled through an appropri- 
ate die by a pultrusion technique. Where, as shown 
in Fig. 4b, the rod lb is formed with an appropriate 
core Id, the latter can suitably be of polyvinyl 
chloride material. 

As can be seen clearly in Rg. 5 of the drawings, 
the rod 1 passes through the port 3 and is locked in 
position by means of a pair of wedge-shaped locking 
pieces 6 which are Inserted into the tapering 
recesses 4. thereby preventing relative movement of 
the rod and the cross-piece. 

The rods can be coupled together by sleeve-like 
fittings 7 as shown in Figs. 6 and 7 of the drawings. 
There are seen straight (Fig. 6a), T-(Fig. 6b), elbow 
(Fig. 6c) and angular fittings (Fig. 6d). to be used 
according to the desired relative positions of 
adjacent rods 1. 

Fig. 7 shows the cross-sectional shape of any of 
the fittings 7 shown in Figs. 6a through 6d. As can be 
seen, the rod fits into this fitting, which is formed on 
either side of the space occupied by the rod with a 
tapering recess 8 into which can be fitted wedge-like 
locking elements (not shown) for the locking of the 
rod ends in the fitting 7 in a manner similar to the 
locking of the rods 1 within the ports 3 of the 
cross-pieces 2. 

it will be readily seen that with the basic elements 
just described, l.e., the support rods 1. the cross- 
piece 2 and the differing forms of coupling fittings 
shown in Rgs. 6ato6d, composite structures can be 
built on a modular basis wherein the component 
structural elements can be directed in any desired 
fashion and at any desired angle and elevation. Such 
a composite structure Is diagrammatically Illustrated 
in Fig. 8 of the drawings. 

When the structure thus formed Is used to 
support cables (not shown), the latter can be 
retained in the desired position by being tied to the 
cross-pieces by tying means (not shown) which 
pass through the apertures 5 of the latter (Fig. 2). 

The cable support structure just described can be 
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readily supported from a floor as shown in Fig. 9 of 
the drawings. In this construction, there is seen a 
succession of support units 1 1 each comprising a 
support pillar 12, each pillar having a pair of support 
5 arms. 13. Each support arm 13 is designed to 
support a support structure with the cross-pieces 2 
thereof secured by securing means 14 to the 
support arms 13. Preferably, the cross-pieces 2 can 
be moulded with suitable means allowing for the 

10 ready securing by bolting to the support unit 1 1 . 

In an alternative construction shown in Fig. 10 of 
the drawings, at least some cross-pieces 2 are 
supported by support brackets 15 which, in their 
turn, are secured to a wall. 

15 In a still further altemath/e construction shown in 
Fig. 1 1 of the drawings, at least some cross-pieces 2 
are supported on hangers 16 which are suspended 
from a ceiling. 
It will be readily seen that, with the cable support 

20 structure as Just described, a very versatile modular 
structure Is provided which can be easily adapted for 
differing needs, sizes and locations. Thus, the 
structure lends itself to follow the region wherein it Is 
to be installed by the choice of appropriate lengths 

25 of support rods and by the choice between a very 
limited number of coupling fittings. Furthenmore, and 
particutariy, the cable support structure is especially 
useful for supporting differing loads of cables within 
a relatively limited range of spans by mere variation 

30 of the number of longftudlnal support rods em- 
ployed. Thus, where a relatively light load Is to be 
supported only a limited number of support rods 
need be employed, whilst where a relatively heavy 
load is to be supported the number of support rods 

35 employed can be suitably increased. This is a very 
distinct advantage over the prior-art constmction, 
which had always to be designed so as to accommo- 
date maximum loads. 
Furthermore, by virtue of the fact that the cable 

40 support structure is formed of plastic material, it is 
Inherently protected against corrosive effects of 
atmosphere and materials and provides Inherent 
insulation against any breakdown of insulation. 
In one characteristic construction, the support 

45 rods were fonmed of a polyester material reinforced 
with glass fibres and formed by a pultrusion 
technique, whilst the U-shaped cross-pieces were 
formed of polyethylene by an Injection moulding 
technique. The fittings, on the other hand, were 

SO formed of PVS or FVC by an Injection-moulding 
technique. 

Fig. 12 shows how in a specific design of cable 
support structures in accordance with the invention 
and as just described, the spacing required between 
55 the supported cross-pieces (the span) varies as the 
load varies with between three to twelve support 
rods 1. 

Whilst the Invention as been specifically described 
in connection with the provision of a cable support 
60 platform, it will be readily understood that the 
principles underlying the present Invention are 
readily applicable to the construction of other forms 
of support platforms, 
it will be evident to those skilled In the art that the 
65 Invention Is not limited to the details of the foregoing 
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illustrative embodiments and that the present Inven- 
tion may be embodied In other specific forms 
without departing from the spirit or essential 
attributes thereof. The present embodiments are 
therefore to be considered in all respects as 5 
Illustrative and not restrictive, the scope of the 
invention being Indicated by the appended claims 
rather than by the foregoing description, and all 
changes which come within the meaning and range 
of equivalency of the claims are therefore intended 10 
to be embraced therein. 



Claims IS 

1. A load-bearing support structure compris- 
ing a plurality of longitudinally extending sup- 
port elements (1), a plurality of cross-pieces (2), 
each provided with a plurality of means (3) for 20 
locating said elements, In which each element is 
located by an associated one of said locating 
means and is supported by said cross-pieces, 

and coupling means (7) for joining together 
adjacent ends of said elements, characterized ^ 
in that the number of said longitudinally extend- 
ing elements (1) in the structure is selectively 
variable in the range between a maximum equal 
to the number of said element-locating means 
(3) In said cross-pieces (2), and a minimum of 730 
three. 

2. A support structure according to claim 1 
characterized in that said elements (1) are 
formed of a reinforced plastics material. 

3. A support structure according to claim 2, 35 
characterized in that said elements (1) are 
fomied of a continuous strand of fiberglass 
reinforced plastics material. 

4. A support structure according to any 
preceding claim, characterized in that each 40 
cross-piece (2) is formed with a plural'ity of 
through-going ports (3), constituting said locat- 
ing means Into or through which said elements 

(1) extend. 

5. A support structure according to claim 4, 45 
characterized In that each port (3) Is associated 

with element locking means (6) for retaining an 
element In its respective port (3). 

6. A support structure according to claim 5, 
characterized in that each port (3) is formed in so 
the walls thereof with at least one tapering 
recess (4) adapted to receive at least one 
locking wedge (6) constituting said locking 
means. 

7. A support structure according to any 55 
preceding claim, characterized in that said 
elements (1) are of substantially oval cross-sec- 
tion. 

8. A support structure according to any 
preceding claim, characterized In that said 60 
coupling means (7) has the form of sleeve-like 
fittings of selected configurations, each fitting 
being adapted to receive at least the end 
portions of the elements (1) to be coupled as 

well as locking means for locking said portions 65 



within said sleeve-like fitting. 

9. A support structure according to claim 8, 
characterized in that said configurations include 
straight, T, elbow and angular configurations. 

10. A support structure according to claim 8 or 
9. characterized In that each sleeve-like fitting Is 
formed with at least one internal tapering 
recess adapted to receive at least one locking 
wedge. 

11. A support structure according to clsum 4, 
characterized In that said cross-piece (2) is 
substantially U-shaped, having two limb mem- 
bers (2b) and one web number (2a), said ports 
(3) being formed in at least two of said 
members. 

12. A support structure according to claim 11. 
characterized In that each web member (2a) is 
formed with means (5) for securing in position 
objects supported by said structure. 

13. A support structure according to claim 12, 
characterized In tinat said means (5) for secur- 
ing in position comprise apertures formed in 
said web member (2a), through which apertures 
pass means for tying said objects in position. 

14. A support structure according to claim 11, 
characterized in that at least some of the 
cross-pieces (2) are integrally-formed with 
means allowing for the support thereof on a 
base surface. 
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® Load bearing support structure. 

® A load-bearing support structure comprising a 
plurality of longitudinally extending support elements 
(1). a succession of cross-pieces (2), each provided 
with a succession of means (3) for locating the 
elements, which elements are respectively associ- 
ated with the locating means and are supported by 
the cross-pieces, and coupling means (7) for joining 
together adjacent ends of the elements, wherein the 
number of the longitudinally extending elements (1) 
per structure is selectively variable between a maxi- 
mum equalling the number of the element-locating 
means (3) in the cross-pieces (2), and a minimum of 
three. 



CO 

< 

in 

00 

in 
fx 

CM 




IXJ 



Xerox Copy Centre 



300CID: <EP_0275185A3_L> 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 88 30 0233 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



o 

be 
O 



Citation of docament with indication, where appropriate, 
of relevant passages 



OE-A-1515934 (CARL KALDE) 

* page 5, line 14 - page 6. line 2 * 

* page 7, paragraph 3 * 

* page 12. last paragraph - page 13. paragraph 
2; claims 1-3; figures 1, 10-12. B6-59 * 

FR-A-1590627 (MOREL) 

* page 2, line 34 - page 3, line 5; figures 1-3 



6B-A-6G6469 (WILLIAM HENRY TAYLOR) 

* page 3, lines 20 - 29; figures 1-3, 6, 10 * 



The present search report has been drawn np for all claims 



Place of nemh • 



THE HAGUE 



Date of cnmpldtoii of the search 
13 SEPTEMBER 1989 



Relevant 
to claim 



1, 4, 5, 
8. 9 



1. 2 



CATEGORY OF CITED DOCUMENTS 



CLASSinCATION OF THE 
APPUCATION ant. a.4 ) 



H02G3/04 
F16L3/22 



TECHNICAL FIELDS 
SEARCHED Got a.4 ) 



HG2G 
F16L 



RIEirrORT A.S, 



X : particularly relevant If taken alone 

Y : particularly relevant If combined with another 

document of the same categoi? 
A : technological background 
O : non< written disclosure 
P : Intermediate document 



T : theory or principle underlying the invention 
E : earlier patent docoment, hot published on, or 

after the filing date 
D : document dted In the application 
L : document cited for other reasons 

A : member of the same patent family, comspoi^ing' 
dncumcnt 



NSDOCID: <EP_02751B5A3_I_> 



